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CONCLUSIONS

An analysis of the data supports a number of conclusions regard-
ing the disease transmission potential of embryos. Of all the disease
agents that were tested, none replicated in the embryonic cells of
zona pellucida-intact embryos. It was shown that some viruses (in-
fectious bovine rhinotracheitis virus and bluetongue virus) could replicate
in the embryonic cells of zona pellucida-free embryos, and thus, the
integrity of the zona is an important factor in the health status of
embryos. In addition, proper washing in the presence of antibiotics
was shown to be effective in rendering zona pellucida-intact bovine
embryos free of many disease agents (Akabane virus, bluetongue vi-
rus, bovine leukemia virus, bovine viral diarrhea virus, and foot-and-
mouth disease virus, as well as Brucella abortus and Haemophilus somnus).

Two, and possibly three, bovine viruses (infectious bovine
rhinotracheitis virus, vesicular stomatitis virus, and possibly rinderpest
virus) and all of the porcine viruses tested were found to adhere to
the zona pellucida of embryos after in vitro viral exposure and wash-
ing. If these agents can also adhere to embryos under in vivo condi-
tions, transmission of the diseases by embryo transfer will depend
on whether these agents are ever excreted into the reproductive tract
of infected animals. Trypsin treatment was effective in removing or
inactivating some of these viruses, and the interpretation can be made
that, generally, enveloped viruses (hog cholera virus, infectious bo-
vine rhinotracheitis virus, pseudorabies virus, and vesicular stomatitis
virus) are susceptible to trypsin treatment, whereas nonenveloped
viruses are not. There would appear to be a limit to the effectiveness
of using trypsin to render embryos noninfectious. Embryos exposed
to high levels of certain viruses (higher than 106) in vitro are not
rendered completely noninfectious with trypsin treatment (Dulac and
Singh, 1987). This level of pathogenicity, however, greatly exceeds
that which might be found in the reproductive tract of infected ani-
mals to which embryos would be exposed in vivo.

None of the bovine viruses was transmitted when embryos were
transferred from infected donors (bluetongue virus, bovine leukemia
virus, foot-and-mouth disease virus, or infectious bovine rhinotracheitis
virus) to susceptible recipients. All embryos transferred from IBRV-
viremic donors were trypsin treated prior to transfer. The necessity
of carrying out this procedure, however, has not yet been clearly
established. Certainly, embryos collected from donors bred with IBRV-
infected semen or embryos exposed in vitro to IBRV require trypsin
treatment to render them noninfectious. However, large numbers of
embryos have been transferred out of IBRV-seropositive donors into